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   Cross-sec<on of 22 years old soldier’s coronary arteries exhibi<ng significant 
narrowing from atherosclerotic plaques



Adpated from Stary HC et al, Circulation 1995;92:1355-1374

Atherosclerosis timeline



Traditional Cardiovascular Risk Score
FRAMINGHAM SCORE



Blaha MJ et al, Circ Cardiov Imaging 2014;7:398-408

But…Clinical Risk Score are not sufficient…





For an absolute carotid IMT difference of 0.1 mm,
the future risk of MI increases by 10 to 15% and the stroke risk increases by 13 to 18%

Lorenz MW et al, Circulation 2007;115:459-467



6722 participants, with no clinical CVD at baseline and followed for a median of 3.8 years
38.6% white, 27.6% black, 21.9% Hispanic, and 11.9% Chinese

A doubling of the CAC increased the risk of a major coronary event by 15 to 35% and 
the risk of any coronary event by 18 to 39%

NEJM 2008;358: 1336-45



Budoff JM  et al., JACC 2007;49: 1860-7



v Extension of atherosclerosis in carotid, abdominal aortic, and iliofemoral territories 
assessed by US and CAC assessed by CT

v Defined as presence of CAC ≥1 or plaque (focal protrusion into the arterial lumen > 0.5 
mm or >50% of the surrounding intima-media thickness or a diffuse thickness > 1.5 mm) 

v Classified as: 
• disease free (0 site affected)
• focal (1 site affected)
• intermediate (2-3 sites)
• generalized (4-6 sites)

v 4184 asymptomatic participants, mean age, 45.8 years; 63% male 
v Followed for 6 years
v 62% of participants had at least 1 risk factor, 18% 2 risk factors and 5% ≥ risk factors 
v The most prevalent risk factor was dyslipidemia (42%, followed by smoking (21%), family 

history (16%), hypertension (12%) and diabetes (2%)

Fernandez-Friera L et al, Circulation 2015;131: 2104-2113



Fernandez-Friera L et al, Circulation 2015;131: 2104-2113

Prevalence of subclinical atherosclerosis was 63%:
focal disease in 21%, intermediate disease 28%, generalized disease in 13%



Distribution of subclinical atherosclerosis according to FHS risk

Fernandez-Friera L et al, Circulation 2015;131: 2104-2113

Mean FHS 10-year score in the PESA cohort was 6% and 85% of participants were at low risk



3532 participants randomized to intervention (1749) or to control group (1783)

Naslund U et al, Lancet 2019;393:133-142



ü 325 patients with familial
hypercholesterolaemia randomized
to atorvastatin 80 mg (n=160) or
simvastatin 40 mg (n=165)

ü Primary endpoint: change IMT over
2 years

ü Regression of IMT was seen in 66%
of pts in the atorvastatin group vs
42% pts in the simvastatin group

ü The IMT change was correlated with
% LDL reduction (P= 0.01)

Smilde TJ et al, Lancet 2001; 357: 577-581



984 individuals, with age (mean, 57 years) as the only risk factor or a 10-year FRS of less
than 10%, modest CIMT thickening (1.2-<3.5 mm), and elevated LDL (mean, 154 mg/dL)
randomized to rosuvastatin 40 mg or placebo

Crouse JR et al, JAMA 2007; 297: 1344-1353



3806 pts à 7 trials showed regression and 4 trials showed slowing of progression of CIMT

Bedi US et al, J Cardiovasc Pharmacol Ther 2010;15:268-73



720 patients with familial hypercholesterolemia randomized to daily therapy with 80 mg 
of simvastatin either with placebo or with 10 mg of ezetimibe

Kastelein JJ et al, New Engl J Med 2008;358:1431-43





Meta-analysis of trials examining the effects of statins on coronary atheroma

Meta-analysis of trials examining the effects of statins on coron. calcifications

Henein MH, Intern J of Cardiol 2011;15331-35



Prospective registry of pts without history of CAD underwent serial coronary CTA
In 1,255 patients (60 ± 9 years of age; 57% men), 1,079 coronary artery lesions were
evaluated in statin-naive patients (n = 474), and 2,496 coronary artery lesions were
evaluated in statin-taking patients (n = 781)

Lee SE, JACC Cardiovasc Imag 2018; 11:1475-1484.



In panel A and B blue, green, orange and red lines indicate 0, 1-99, 100-299 and ≥ 300 CAC categories

NO STATIN STATIN

ü 8,016 pts followed for a median of 2.5 years
ü Patients not on statin therapy had a stepwise increased risk of all-cause mortality by CAC 

(CAC 1-99: HR 1.65, CAC 100-299: HR 2.19, and CAC≥300: HR 2.98)
ü Conversely in pts on statin treatment, there was no significant increase in mortality risk 

with increasing CAC

Cho YK et al, PLoSOne 2018 



Which is the LDL target in patients with
subclinical atherosclerosis?

Fernandez-Frieia L et al, JACC 2017;70: 2979-91



Shin S et al, JACC Cardiovasc Imaging 2017; 10:437-446



There is a role for aspirin in patients with
subclinical atherosclerosis?



2384 diabetic patients, underwent CAC assessment and with a FU of 5.6 years

Silverman MG et al, Diabetes Care 2012; 35:624-626



• 4229 participants from the MESA not on 
aspirin at baseline and free of diabetes

• Participants with CAC≥100 had favorable 
risk/benefit estimations for aspirin use 
while participants with zero CAC were 
estimated to receive net harm from aspirin

Miedema MD et al, Circ Cardiov Qual Outcomes 2014; 7:453-460



Take Home Messages
v Subclinical atherosclerosis is highly prevalent  even in subjects 

classified at low risk using traditional score
v A multivascular approach, like the PESA protocol, is more sensitive 

for the diagnosis
v The identification of subclinical atherosclerosis plays a key role in 

defining the timing an the intensity of primary prevention 
pharmacological interventions

v Study results showed the efficacy of statins therapy in slowing 
progression/regression of IMT

v We don’t know the desirable LDL target in these patients, but 
probably “lower is better”

v Aspirin may be a reasonable option in patients with CAC > 100 and 
low bleeding risk


